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(54) MODULE OF MONOLITHIC LCP-POLYMER MICROELECTRONIC WIRING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayered 
microelectronic printed circuit board, which can connect 
the circuit layer comprising the PCB including electric 
wirings together without heating the liquid crystal 
component of the circuit layer to the melting point of 
the component or higher. 

SOLUTION: This module is constituted by including vias 
in a plurality of circuit layers and including the laminate 
of a plurality of the circuit layers, containing the 
assembly of the conducting vias and conducting wiring 
patterns on the surfaces of the circuit layers. Each 
circuit layer includes a first liquid polymer. Between the 
circuit layers, the bonding layer comprising the second 
liquid crystal layer having the melting point, which is 
lower than the melting point of the first liquid crystal 
polymer by at least about 10° C, is inserted. Thus, the 
multilayered microelectronic printed circuit board is 
provided. 
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in*mi] .««©0»Srtfc**/<>f7*£trJK 

-^©»*^fc£tfR«R©III»S©i»i#:«r^-e 

0KJIiajfcI*f& 1 OftfisKU t 9'>4< t h 

*Jl£#AbT45, #i7^?Di^hi?7/i; 
^h|e]?gfe„ 10 
2 ] 2 ©$A # y ▼-©KAWRIS i © 

V>4< 2 5tfi^|«112 

[fit *9 3 ] i£SB 2 ©«A# y -T-oHjft^ttll 1 (D 
8£A#y^-<fc9 fc'>4< *<>ft5 0"Cffiv^»**2E 
*©«. 

-S.S&S.tf 2, 6 - s? t K o * >i- y V xmfrbim £ 20 
ftS^/^-^ffi^-atftfy^-rA- ; 2. K 

tfIC 4 - fc K n * 9iV&L&S} 4 , 

. 6 ] Rft 1 ©«A# y 3 3 5ti!) 

*C«T<0|BjfiiSrW-r SR** 1 iS3£©&„ 30 
[IS*«7] tt»i©?KA#!>^-a J Jt&3 l 5"C<fc9 

iSvSK££*rU -eLTI^2(DfKA^y-7-^2 8 5 
5ft*^ 1 l2«©«o 

t»#5i9] f^©ttA#!W-*»e>45KsaiFl 

eE»2©«A#y^-A»e>452a©8«f*«:S 
*, KJ&2©«EA#!W-J:9 4>4< t t 1 Otfcl^R 

£«r*rr ska a? y -7-^ e> 4 2 1 on \zw a 

L-C*5B*3Sl-«*©*E. 40 

01 Wf AtfclRA#!J^-*«»»l ©« 
A* y £ |5)-T-fo5!t #S 9 iEifcwfe,, 

1 1 ] KlslBff fttflKSMM^tt 0.5-2 
0 5 ^©ffiffl©»*Srflri-5BI** 1 !Efc©ffio 

i 2 ] s^tswitEic, fftt ufc«*»A ** 

7'-fe/W$tC$ttT45?#*«ll5ife©S. . 
[»*JI13] (a) *s-htoKMM*4T&S!tr 
i>\ h©*ffili»«E«^^-v**tf*>*v^«: 



ffl¥8-9 7 565 

2 

( b ) &m i ©«a# y ^-©»js <t o '>4 < t i 

OtfivSK^ SJB 2 ©JKAtf y ■9— &£tf«8© 
h SrSflWSXg ; 

(c) «-lalKJi'>-MBHcft#V-ht#AL-C. 8£ 

Xg ; AX* 

(d) BE«*fiiafcjKy^-i'-hS:»^L-C^^D 
h=-?x&m7l) y MHS§fe£#3©lc+#4lE 

7JTT\ 0t->-hSrJD»-f5XS-e3!>ot, SAHR©& 
«!»SK»*a©iKAjKy^-*S»1-5©K+»-c*)5 
tf\ tt@»Ji©«A#!>^-S:ffi«1-5©t'F+^-C*> 

1 4 ] g$* h t>mm 2 oka * y -v - 
*»e>4s»#*i 3ia«o7jfe. 

1 5 ] &m%->- htK mm 2 ©ffiA^ y -7 
-a»e>*5 2 ■©««****, K*2©*A#y-*— 

£9'>4< fcfcl 0t;*HRi£f:*r+5*A#P^-*» 
e>4iJi4rtt2Ji©IWIi:#AUT45tt*5l 4EtO 

[«*S16] (a) K*ff#?tm*£triMK©3' 

- htt»±ic*«/<>f T©/<^-vxtt*ma«^#- 
x-fcoT, htm#. ^ i ©*A#y ■»•-©■* 

im<it»i 0*C<£v«jS[«:*ri-5llS2©ttAjK 
y ^-i»6«5Ji t l ©*A# y ^- 4»b 

(b) RSB2©}RA#y^-*»5>45*«rR»l©jRA 
^y-r-^P>45S©F B 1lc}fAt-C. K->-htm*a[ 
£lcmmWlcS-^UTa*fi*a5Xg ; RXfi 

(c) ^af^-Mfefc/Ky v-y-F^LT^^n 
m h^^^#S^y y hEK«S:#5©lw-H»4E 

^>-h«t5rfffcot, K»©£ 
gj)5Km 2 ©RA#2J -^-Sr^Bt-rS ©l^+^T-fo 5 
KSBl©»AjKy^-Sr*Bi-5©K^+»"e* 
5 ; Sr*^t?45#^^"r^naiu^ h^^^yy > h 

@K«©iiJi*fe. 
I*W©»»4RW] 
[000 1] 

a«©«A#y-9—HSr*A/-C45, Sc^^ttfc^S^ 
[0 0 0 2] 

HE*©a»RV»Wis*ifcLJ:5t1-5WBI] #S7* 

y> unsafe (pcb) (i, fg-^xsitcijo^T, 

**Lfc«*©ttfira«-*«8!&**fM-5£fii: LT 
*Dt>*iTV^. a»©PCBI4««©Ji«:*tr. Iftf> 
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aUTJBriESJxfcR#<ro««W«/M7 (v i a s) 

T*©£5ftfffc»£l£*£LT-8lt«JiLfc#& 
It, PCBrtltffJBft*55*«*ia*gKfcJ&jM-3J: 
5K*PX$jHS. tftb©J§£-*tlt^JlLfc&, PC 

M£ffl-f 5. ASl$(tl4, «&{bttXtt?B«tf:©a# 
*«W«rJBV*-C*JI:/-y > HSW&«a»e>ftSS«r&£-i- 

5, 3Ioj4>©j§3-ic, wO^«»i±f»i>ran4w^«f 

A> ?> ft 3 Jf ©H £ ft 5 4 5 # t> ©T-fc 
5. 

[0003] K^tm..ftiw!Rm£X^fm£>c> 
*.5Ji©«/flu:Hatt-5iSH© i ort, annaistR^Ai 

«-JiO|WBfcftffftSi»*Sr»firLft«tfttffte>ftl^ 

CMMM'KftU JftfflUBU *-/HJU4StrjK & 
v*ttia»»fi#Strao*Ht»Wr1-5. Jg*t©*?-r*»ft^ 

U ^L.TPCBrtOJKy^T-tBWl-JBfc^'f K*r*v* 

[0 0 0 4] C©HHIt#L-C«36$ftfclo©#fcfe 

*y7 5 K*'<-*fct-5HKJl*«aH-5#yT5s' 
^(polyamic acid) g^F#J©ftffl£i& 

"I^T-fo?., tftb©8!»Sl4, Ba»hw-^Sr*^-fe 

SbCIW*1-*HKJi±OBKI- i"-* 
■ fcfW"* t 1 <b T- * 5. 

[0 0 0 5] L*>U g^Sfc&ffl-fSt tlt4 D, t 

ftfeo«o*pi&ifnfte>©ttteitov^T«#< ©ras 
a*£C5„ stilt, 0K«S:»i«-*-5JKy-v-a-*nt 

&£it*5. $ ib it,- $*ittA£ftfca$ugs$wK 

i/^fcfe, Sa*wU©fco#±T©liA,fcV*u/H6,gJ© 
[0 0 0 6] &*g£®&S©iifQ#(tl3)--©;Ky-7-£r 

ftitsr tit j; y z.fte>©raji©#< ailHiasfts. 
Ca»u ft»ft«fiajis^s:f^«-i-5fc»it, m%mz 

fkbM^U S»LXIi8Mti-5©lt+#ftgS. iDiJi 
fSt, ££lt±i$©£5lt@KJiltigf5g£RI3:U 
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[0 0 0 7] *H#fF^5, 2 5 9, 1 1 0 *9Jf|ff|C 

(4, laijss^fa^y^^x/u^y^- (lcp) a>e> 

ft^.«^7"y > MHll6*E*Bi**ftTV^5. KttflFK: 
14, *©* 5 tfflEflfc J: 0-«Htg£- 

T-#, *U"ClHl!5JB©SRW»'S'K.jfe4o-C, #J;tl4';Ky 
7? K©4 5ft&*JlXI4SiJ<DLCPJI£, LCP0& 

b, «£T-.t5g#^&*/£1-5fc*lt, H^£ftT^ 
10 5 L C P&*Ji£ffi^.5«©J!lQIIt*i^-C&&£L C P 
y •7-©S.^K±ltjB»at-'5 w £ft<5 

e*» f-htm^s** t UT±KE©asitj:i9^:m 

[0 0 0 8] 

Slt^«ESl/<^-^Sr-&.tf*»Sfi;v^l4^lHlKg©*ffilt 

mm^u 7 1 m%&M'<f- >©*&£•*>* z^ts&mk 

©0&®©8!g#££A,-C*ft9, KlBl&fi**$l©ft£ 
20 #y^-£^, *LTKSgJMQlJ:fliJi5i«>«A#!l 

•7-©a^,j; y>ft< t i omvms^-rsm 

2©iK,&#"y^--a»fefc5JI«:#ALTftS, ^IT 1 !) 

ff^b-fr-C-a^MiaT, ^mi5:©@SSg->- hSrftft^L 

©»2©«fi#y^-a»fefc5»7JI-<?$M*U 

T, a[**ia*:#y-r— >-hXI4BSra#L-C^^^ 

dxi/^ h-^x/y VM5]?SS$r'#5©lt+^/«eE^ 

tt% fits'- hfcAoifcL-c W©iagi4, {&»£.©!& 

2 ©* y ^-£&S1-Slt+#T-fc57»s®&Stplt#}£ 
30 -r5*y-^-£i£j&-f3©lt:F+#T-fe?>) , f£K£M 

•T»AbTfeiV>. t©->- M4B2©fiSf B ^y^-© 

^bftoTv^x t <t < i&wtmm i ©«**# y -v-t 

% 2 ©»E£# y 1 frl> ft 5 #1 7 4 *■ AXI47 ^ fl, 
A©#gT1r^7*y *»f»ftoTV^-Ct> 4V\ 
[0 0 0 9] *^I4, @K»o«fi#y^-jS^S:-t 
©li^iltjafi-t-^^ft tit, *ftE«Sr^tr P C 
Bd>&&&BM«r— tt£*!6-T$. *ft*tt*tt#y 

[0 0 10] %2<OVm&X , )-r— Sr$P>lt#gPCB 
LTt4V\ 

[0 0 11] ffl-^ft^PCBIi^ey y->y^^fg a B a^y 
[0 0 1 2] 

50 ^^l4^«/^T<t*®lcJEXL7t#msa^^-Vi: 
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Ltz-?4 h = **PCBI±, 3SI*K£*QT* 

*>i. mitt. «*fiia-C»^Ufc«S:W1-5^«PC 

lif-Hl 0 LT. Ei&JiSrffifrScT 

LT) rtlCj;*), /M712e^t5rtiifl 
wiSfciWt&Jia^fcSiWIfcV- H 1 OW^ffilcig 

[0013] KtcisiBJi h i o *»i:*«5«>tfctt 
o ± * (p [c. h of* Wffitt^ i * !4R8f ■& h m 

[0 0 14] tOi 5ft#lPCB&tHr©AnX»CO^ 
TO J; 9 ^*SE««*ffl#fFm 5 , 2 5 9, HOf 

lei 9*W»»K«l*a*ix5. 
[0 0 15] #3SeJ1fi. ffoH/tfy SrStrlalKJISr. 

?IS c Plc#41-5^y-7-J; , ?'>^<tt>i OWfl 
.SSrW-fS) tc± »? Lfc#l^^xui» 
h = * J* m^fanM XKis it 5 ft ft 
[0 0 16] A^flilfciis^Titfy 
LT&fflTt 5#®/i& B B a $lW£* y -r-Hi» 4 - t 
K n * T* 2 , 6-^tKn^->t7F 
frb'&l££tiZ> : zs-?-^GL*$tsX , )^X7-H>; 2, 

*7Vi' ; &tf|i:4-fc Ko+^MS, fU7^/^ 
4' -f^xy-z^feSl^^ixS*/^-* 

[0 0 17] LV^Ky^x/Mi. 

(VECTRA) Willi6t-Ho e c h s t Cela 
nese Corporatio n frb A^T* £ 5 t><£> 
T'fc-5, 

[0018] ^h7 (VECTRA) (fg£l)AzXy 
^*7/M4. 4-fc Ko ( "HB A" ) 

KB^->t7 hxg ( "HN A" ) frhumztiz* J 
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[00 1 9] *<9 Y7 (VECTRA) (fijffi) E#9 
:**7vH± % HBAa>bR&;*iT,5*/^-¥te6 0* 
HNA!5»b^#§tu5^y-7-*{&4^%, 7 
1/7? /UR ( "TA" ) ^e>^jg£JxS^/^-m&l 
8^%RU ; 4, 4 ' /Ufrhmm&tlZ* 
j 1 8 ^/i^/ofc^tr. 

[0 0 2 0] f&WSJjl&flHiCltt^ h 7 ( V E C T R 
A) (ft*) C :»3 2 0°C) &UVXIi-<* h 

7 (VECTRA) (jggO B^yiXx/^-g-Stl 
10 5„ (SgQ C-l?yx^TMl HBAA^l 

*-*H5*y^-¥^8 Ot^,MHNA*>^SJ 
ft5^/^-*&2 0^/P%£^tf„ 1-7 (fig) 

B#y^*-7vMi, HBA^^uns^yv-ffi 

6 O^'/i, TA^f.KiJHi*/?- Wi2 0^W 

2 o^e/wo/oSr^tfo 

[oo 2 1] iieco^^ vv (.i&m) xy^xT'i-msi 

20. S:*%WoSlliSfcioVN-Cftffl-f--5ri:AST-t5. *<OX 

SfcOTJiftVV&s. HBA. TAS.O ! 4, 4' -t7i 
/-/^t>»5g$ft5*ft££tf-yV^- (X YD A 
R) (fSS) LCP (Amoco Co. ICfc3S5t3 
tt5**y iXf;!') . m.mz.fc(r>* Vf-vf (mes 
o g e n i c) IttLCPAiflf ^5. 
[0 0 2 2] LCP/f!)vHl fljttffcBWIfaU. 

3 84, o i 6#w«fflStcK^c?nrv^5J;p*, ^ 
30 7^/uAxii^- M-flnx-etsa*, i9»*u^^s 

»4=3f-t ^> h 7 ^ /UAjf ttJ LRXM:iv\zm.< 7 -c /WA<D- 
tftXIi— ttSWSi, ^VMH' 77 u— > 3 VftT-$)-5„ 

» LT . ttWf 51 « D 14 7 ^ A' A 4r«tBr*|fij 5 "C 
fo5 7. a«©«*iRi7n-tJ:9«EJIWfffiffli€:*e)t 

40 [0 0 2 3] *^B^I4^P>(CIhIS&17^/UA5.U:/X!4 
^17^/UAt LXO&M7 >< &J*<Otiz%Z&$-r 
•5. Cttb£07^yU-iN|42l©H/L7^/UAT'*)oT 
t J: < & V M± 3 1 W L / H / L 7 / V A t? o X h X 
<, ^^T'LliteBjl^JHy^-SrSL, Hliffitt^y 
v-Sr*1- 0 LfcAJoT, "L" "H" «Pb1Ic:# 

A-r^i^lCLT, "H" 1±^|hIK M^-^Srtt5 
a»cOH/L@i?Sl^-^|cffi^3:-C, ^rLTfiffi^T- 
ife^T'^5„ S'JffitLT, gfliLt "L" 7^/wA 
Xtt TL/H/Lj 7^Mttffllt, H7-f/VAi> 

50 5>*5B»SSr-«life^-e$5. 



7 

. 10 0 2 41 *5SW»cfl6 o ■< /i/AXli->- h 4: 

(4 3 1 7 ^ A- A ^Kit-T 3 »£■ I- lii£»£sK y -v - riJft 
0-1 £J&£T* <fc 9 K*y-»— «r*-^-f tJ6rt1"5fc 

[0 0 2 5]gfli ! 3l© TL/H/Lj ->-hT*fo 

tt£&r*-S£Kl±ftv\P« rtg7>sgfl?1-5 r«k/i<#|- 
B;W§fl?-ct-54 5l£> / M<itiomft|ii2o^) 

-rsrtSrw&Ki-s. 

[0O2 6J ®&mt&mm<Offi%lzo^X<D7<< /UA 

t^Tlii^O. 5~2 0 5/KD®ffl(DJ¥^Sr^r-f 
A##£K. *LT&M?fcov*-Cf±f&0. 5-2 0 

/ L X(4 L /H/ L 7 J ;\> A Z&m-f Sifrg-K (2, 

"L" L<^ff^(4 0. 1 ~ 1 o i/wi&mx-h 

9, ZLX "H" Jf©»*UV»ff*ttO. 2 5*^2 0 
[00 2 7] ±l5-C^Lfc$Q < „ "L" £.1* "H" Jf 

1 0^4 9*2 <&(t*U4ftf>1\ »SL<(4^2 5 c C 
J:9**<4tt*tfffcfe1\ 4 9#$ L< (4^5 0t4 

(heat window) ^K/iD, ItliW 
i'Bil'? h = **PCB©flDX4^S*©;i £/±f§fl[) 

flSRtf, (VECTRA) (iSSI) A«I4*D 

2 8 01CC»*L ; <<9 \-7 MB C lift 3 2 0 
*C-C»»U ; -tUtX* (iSil) E«ffiC(i#il3 5 
Ot-CiSftWi. r©ri:lc4 9, SSl^^y-7-i: L 
■COCWIgtiSiBWE^y^-i: LT©A«Mt©a^fc 

£-btt#*ift$;h,5. »*LV^a-g-fc-fr(iltl3 1 5t4 
9»H»j&**1-3#3^-* 2 8 5*C«T©llMS«:*r 
1"5^y-7-?rQ^-r5„ 

[0 0 2 8] S(S7'n-fe^^fflV>5fiS&0tJI^^ 
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it, "H" Rtf "L" # 

y-7-©^stc:j^i:Tigx.5ri^T-#5„ ft**D?!&£ 

g&o^nsm, "h" xy-r-yjA&zmms-z 

Zt?£< "L" 7Ky t-7 -f A'ASr^tiS^I-SOIc 
5:t U\ il5~|*l5 0 0*> K/ 
. ^^©IfifflrtoaiJiJEEASrfflv^arir^-Cf S. 

7*v^9t|iK#fti-5«« "L" B©SL64 9ii;v\ 
#£L<(4!m64 9'>&< ifcfi2tKv\ 4 9*?* 
t < ttSERXSL J: 9 '>£ < 1 1 5 TO(V\ T\ 

[0 0 2 9] -BffiCiS^T, H2I1, 01©la)S&Jil 0 

mmxi-t, jBim-y-vsi on u w ^y^-a^ 

9, ^LTjfALfc->- hj§2 1(4 "L" #y^-rt><b 

[0030] 13 tt#BW©9J«>tt««r* u r. r -eg 

*->- F21 (4^Sffi-a-7^/PAT-fo5/4^li3o(73SiJ 
20 ©H^fiiafc 7 w /pat**) 9 , x-fYM 2 2 »± 

"L" *K1>-^— *»b^«5 . -?-LTrt«2 3(4 "H" *fy 
•7— *^?>*9, rix(4ia2©l Olc^-f "H" **y-7- 

tm-X'h^xi>£\,\ ^commx-i*. g2 2i4g*g 

tLXmmL. ZLXM2 25.0:2 3fi-»K4orR 

[0 0 3 1 ] H4 Ht«tfttfffi*S:*»rfC-8ftSW U 
T, ^iPCBO-aj^Lfct©, @2<D«^.fiia 

T*(4, m 2 1 (4lH]Ke 1 0 £ 1 1 (r^^-f-5««S t L 
30 T«S6+5. 5l#ttV*T»#Ji2 1fcJta-*-5ft*>ttft 

5r ft fc«SS1- 5 r i: & X % 5 . 
[003 2] m 5 (40 2 (Dm%-Mfrtz±.n<0 2 o«75HSr 

^L, rr-e^ALfcS^gi403w^ga5iJT*S>5„ 

^(OmmXit. "L" 2tt«fflE«^^-V* 
*7±j\smcirZbbi>\^ gl&Jii 0£RttJ|2 3fr 

S*« £^®i£fril1-5/\;fc «t RtJ^** X 1 4 9 , 

40 [0 0 3 3] *3SWK«o-Cff»**t5 7^/l/Att» - 

T*^, «ittf5Hf u*SLCPB*«ariRi^Jiffi-5<oic 

»u-c, 3i«*ii±-tne>*§iK9*i5ucii#+5-cfc* 

[0 0 3 4] *^P^(C^o-CSJ3t$tX.5PCB(4^y y 
50 £££1-5 : 
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^-tUTaSh {*9y9) ©fl-Jfilcffig-T* (L 
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